Differences in stability among the human apolipoprotein E isoforms determined by the amino-terminal domain.
Denaturation by guanidine-HCl, urea, or heating was performed on the common isoforms of human apolipoprotein (apo) E (apoE2, apoE3, and apoE4) and their 22-kDa and 10-kDa fragments in order to investigate the effects of the cysteine/arginine interchanges at residues 112 and 158. Previous physical characterization of apoE3 established that apoE contains two domains, the 10-kDa carboxyl-terminal and 22-kDa amino-terminal domains, which unfold independently and exhibit large differences in stability. However, the physical properties of apoE2, apoE3, and apoE4 have not been compared before. Analysis by circular dichroism showed that the different isoforms have identical alpha-helical contents and guanidine-HCl denaturation confirmed that the two domains unfold independently in all three isoforms. However, guanidine-HCl, urea, and thermal denaturation showed differences in stability among the 22-kDa amino-terminal fragments of the apoE isoforms (apoE4 < apoE3 < apoE2). Furthermore, guanidine-HCl denaturation monitored by circular dichroism and fluorescence suggested the presence of a folding intermediate in apoE, most prominently in apoE4. Thus, these studies reveal that the major isoforms of apoE, which are associated with different pathological consequences, exhibit significant differences in stability.